ERA, a novel cis-acting element required for autoregulation and ethanol repression of PDC1 transcription in Saccharomyces cerevisiae.
Yeast pyruvate decarboxylase (Pdc) catalyses the reaction at the branch-point of fermentation and respiration. In this work we have investigated the mechanisms of its transcriptional regulation in response to glucose and the non-fermentable carbon source ethanol. For this purpose we studied the function of different promoter fragments of PDC1, encoding the major pyruvate decarboxylase enzyme in wild-type cells, in the basal CYC1 promoter context. Thus, we identified a sequence mediating the response to ethanol and provide evidence showing that transcription of PDC1 is controlled by ethanol repression rather than by glucose induction. Furthermore, we showed that the same sequence is responsible for an autoregulatory process, leading to increased transcription from both the PDC1 and the PDC5 promoters, in strains in which the genomic copy of PDC1 is deleted. In addition, we have confirmed the role of Rap1 binding and have demonstrated that the Gcr1 protein also acts in transcriptional activation. DNA-protein interactions at the consensus Rap1-binding site and the newly identified ethanol-repression sequence (5'-AAATGCATA-3', termed 'ERA') were investigated by gel-shift and footprint analyses. Both DNA-binding activities were found in extracts from cells grown in media containing glucose or ethanol as the carbon source, indicating that the capacity to bind is not altered by the carbon source used.